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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording apparatus and method 
increased in alteration preventing effect enabling the miniaturization and cost 
reduction of the recording apparatus and capable of rewriting a visible image. 
SOLUTION: When a recording medium 1 is fed, a feed roller pair 10 feeds the 
recording medium into a recording apparatus and a heating element head 1 1 to 



(51)lnt.CI. 



record a visible image on the whole surface of the recording medium 1 on the 
basis of the timing formed from the detection result of a timing sensor 15. Next, a 
forcible cooling part 1 :2 cools the whole surface of the recording medium 1 of 
which the whole surface is recorded and the erasure of a non-image part is 
performed by a thermal head 13. 
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CLAIMS 



[Claim(s)] 

[Claim i] A conveyance means to convey the record medium which requires 



energy with the 2nd bigger heating energy made into a coloring condition than 
the 1st heating energy which a coloring condition and a decolonization condition 
change with control of heating energy reversibly, and is made into a 
decoiohzation condition, The 1st heating means which gives the heating energy 
of the above 2nd to the above-mentioned record medium which is formed by the 
exoergic resistor of the thin film thru/or thick fiim formed on the thermally 
conductive substrate, and is conveyed by the above-mentioned conveyance 
means, The cooling means made to color completely by cooling the above- 
mentioned record medium heated by this 1st heating means, The 2nd heating 
means which gives the heating energy of the small above 1st of energy to the 
non-image section rather than the heating energy of the above 2nd according to 
the image recorded to the above-mentioned record medium which consisted of 
two or more heating elements, and was completely colored by the heating means 
and the above-mentioned cooling means of the above 1st, The recording device 
characterized by ****(ing). 

[Claim 2] The recording device according to claim 1 characterized by to establish 
the heating means and the above-mentioned cooling means of the above 1st so 
that the distance between the location which applies heat with the heating means 
of the above 1st to the above-mentioned record medium, and the location cooled 
with the above-mentioned cooling means may turn into distance below 0.8(sec) 
*V (mm/sec) to the bearer rate V by the above-mentioned conveyance means. 
[Claim 3] The recording device according to claim 1 carry out having the control 
means which controls to give the 1st heating energy small than the 2nd heating 
energy for the above-mentioned coloring for the above-mentioned decolorization 
to the non-image section at the time of heating by the heating means of the 
above 2nd according to the image record, and controls to give the 3rd heating 
energy which makes into the condition smaller than the 1st heating energy for the 
above-mentioned decolorization do not decolorize to the image section as the 
description. 

[Claim 4] Based on the energization pulse which has two pulses, the heating 



means of the above 2nd is driven in the period of 1 pixel. The energization puise 
which consists of one pulse in giving the 3rd heating energy made into the 
condition of not decolorizing, to the heating means of the above 2nd is used. The 
recording device according to ciaim 3 characterized by having the driving means 
which drives the heating means of the above 2nd using the energization puise 
which consists of two pulses in giving the 1st heating energy made into a 
decoiorization condition. 

[Claim 5] counting which carries out counting of the number of pixels made into a 
decoiorization condition -- a means and this counting - counting by the means - 
the recording device according to ciaim 1 characterized by having the control 
means controlled to change the 1st heating energy for the above-mentioned 
elimination given by the heating energy of the above 2nd based on a result. 
[Claim 6] The driving means which drives the heating means of the above 2nd 
based on the energization pulse which constitutes the period of 1 pixel by two or 
more pulses different, respectively in order that the above-mentioned control 
means may give the 1st heating energy for the above-mentioned decoiorization 
to the heating means of the above 2nd, the above counting - counting by the 
means the recording device according to claim 5 characterized by having a 
means to determine at least one or more combination of the pulse used out of 
two or more above-mentioned pulses as an energization pulse used by the 
above-mentioned driving means based on a result. 

[Claim 7] The recording device according to ciaim 1 characterized by to have the 
control means which controls to give the 1st heating energy smaller than the 2nd 
heating energy for the above-mentioned coloring for the above-mentioned 
decoiorization to the non-image section according to the image to record at the 
time of heating by the heating means of the above 2nd, and is controlled to give 
the 2nd heating energy for the above-mentioned coloring at the image section. 
[Claim 8] the metal with which the above-mentioned cooling means makes the 
heat of said record medium conduct, and the Peltier device which makes this 
metal cool - since - the recording device according to claim 1 characterized by 



being constituted. 

[Claim 9] A conveyance means to convey a record medium with the larger 
heating energy made into a coloring condition than the heating energy which a 
coloring condition and a decoiorization condition change with control of heating 
energy reversibly, and is made into a decoiorization condition, The 1st heating 
means made to color completely by giving the heating energy made into a 
coloring condition to the above-mentioned record medium which is formed by the 
exoergic resistor of the thin film thru/or thick film formed on the thermally 
conductive substrate, and is conveyed by the above-mentioned conveyance 
means, The 2nd heating means which gives the heating energy made into the 
small decoiorization condition of energy rather than the heating energy made into 
the above-mentioned coloring condition at the non-image section according to 
the image recorded to the above-mentioned record medium which consisted of 
two or more heating elements, and was completely colored by the heating means 
of the above 1st, counting which carries out counting of the number of pixels 
made into a decoiorization condition a means and this counting - counting by 
the means - the recording device characterized by having the control means 
controlled to change the heating energy made into the elimination condition given 
by the heating energy of the above 2nd based on a result. 
[Claim 10] As opposed to the record medium which requires energy with the 2nd 
bigger heating energy made into a coloring condition than the 1st heating energy 
which a coloring condition and a decoiorization condition change with control of 
heating energy reversibly, and is made into a decoiorization condition The above- 
mentioned record medium is made to coior compietely by giving the 2nd heating 
energy for coloring. According to the image recorded to this above-mentioned 
record medium colored completely, the 1st heating energy made into a 
decoiorization condition smaller than the heating energy of the above 2nd is 
given to the non-image section. The record approach characterized by giving the 
3rd heating energy made into the condition smaller than the heating energy of 
the above 1st of not decolorizing to the image section. 



[Claim 1 1] As opposed to the record medium which requires energy with the 2nd 
bigger heating energy made into a coloring condition than the 1st heating energy 
which a coloring condition and a decoJorization condition change with control of 
heating energy reversibly, and is made into a decolortzation condition The record 
approach characterized by giving the heating energy of the above 1st changed 
according to the number of pixels which performs decolorization heating in the 
non-image section according to the image which is made to color the above- 
mentioned record medium completely, and is recorded to this above-mentioned 
record medium colored completely by giving the 2nd heating energy for coloring. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording device and the 
record approach of performing necessary record and elimination to the record 
medium equipped with the display with repeatable display and elimination of a 
visible image with heat. 
[0002] 

[Description of the Prior Art] The conventional hard copy record thru/or a 
recording device were what records a permanent image, such as forming a 
visible image in the recording layer of this record medium, using the record 
medium which performed necessary image formation or prepared the recording 
layer on base material sides, such as paper, like a thermographic recording 
paper by putting ink or a toner from the outside etc. on record media, such as 
paper, alternatively (adhesion). However, with the spread of construction of 
various network networks, facsimile, and copying machines, the consumption of 
these record media is also increasing rapidly and consumption increase of this 



record medium has started social problems, such as natural destructive problems, 
such as deforestation, and refuse disposal, by one side. Since these problems 
are coped with, reduction of record-medium consumption, such as playback of 
the recording paper {record medium), is demanded strongly, the record medium 
which can be performed by repeating record and elimination to this technical 
problem attracts attention, and it has many interest. 
[0003] As a record medium with such repeatabie record and elimination, the 
record ingredient which can change is reversibiy proposed in transparence and 
both the conditions of nebula by whenever [ stoving temperature / which is given 
to a record medium ] (for example, JP, 55-1541 98,A). Furthermore, the record 
ingredient which made the leuco color which shows two conditions, coloring and 
a discharge, the source of coloring by the difference in the energy to give is also 
announced (for example, JapanHardcopy 1990, NIP-2, P147 (1990)). 
[0004] Since the recording device using a record ingredient with repeatabie 
record and elimination which was mentioned above can be recorded and 
eliminated by the thermal head, the miniaturization of a recording device is 
possible for it, and it is put in practical use with the point card etc. However, since 
it can record and eliminate easily by the thermal head, there is a danger of being 
altered unjustly. 

[0005] For this reason, the record medium which prevents an alteration, and the 
record approach are proposed variously. For example, although a reversibility 
thermal recording ingredient layer is eliminabie if the card indicated by JP.6- 
9201 8, A equips the bottom of a reversibility thermal recording ingredient layer 
with the irreversible thermal recording ingredient layer and it is going to eliminate 
the part printed in this reversibility thermal recording ingredient layer by hot 
stamping, propagation and an irreversible thermal recording ingredient layer 
coior [ heat ] even in an irreversible thermal recording ingredient layer, and an 
alteration becomes clear. 

[0006] Moreover, the thermal recording medium indicated by JP,7-314899,A It is 
what equips the bottom of the 1st reversibility heat-sensitive recording layer with 



a light-and-heat conversion layer and the 2nd reversibility heat-sensitive 
recording layer, and rewrites the 1st reversibility heat-sensitive recording layer 
and the 2nd reversibility heat-sensitive recording layer to coincidence by the 
thermal head. The Important information which wants to prevent an alteration is 
recorded on the 1st reversibility heat-sensitive recording layer and the 2nd 
reversibility heat-sensitive recording layer by the laser beam at coincidence. 
[0007] 

(Probiem(s) to be Solved by the invention] However, with the card indicated by 
JP.6-92018.A, if record and elimination are performed by the thermal head, there 
is a problem that it will be altered easily. Moreover, by the thermal recording 
medium indicated by JP,7-314899,A, in order to need the laser of dozens of mW 
and high power and to use a laser beam study system, there is a problem that a 
recording device becomes large-sized and becomes expensive. 
[0008] This invention was made in view of the above point, and aims at offering 
the rewritable recording device and the record approach of the visible image in 
which a miniaturization and low-pricing of a recording device are possible greatly 
[ the effectiveness of alteration prevention ]. 
[0009] 

[Means for Solving the Problem] in order to attain the above-mentioned purpose, 
the recording device of this invention A conveyance means to convey the record 
medium which requires energy with the 2nd bigger heating energy made into a 
coloring condition than the 1st heating energy which a coloring condition and a 
decolorization condition change with control of heating energy reversibly, and is 
made into a decolorization condition, The 1st heating means which gives the 
heating energy of the above 2nd to the above-mentioned record medium which is 
formed by the exoergic resistor of the thin film thai/or thick film formed on the 
thermally conductive substrate, and is conveyed by the above-mentioned 
conveyance means, The cooling means made to color completely by cooling the 
above-mentioned record medium heated by this 1st heating means, it consists of 
two or more heating elements, and has the heating means of the above 1st, and 



the 2nd heating means which gives the heating energy of the small above 1st of 
energy to the non-image section rather than the heating energy of the above 2nd 
according to the image recorded to the above-mentioned record medium 
completely colored by the above-mentioned cooling means. 
[0010] As opposed to the record medium with which this invention is conveyed 
with a conveyance means by the configuration mentioned above The 2nd heating 
energy made into a coloring condition with the 1st heating means formed by the 
exoergic resistor of the thin film thru/or thick film formed on the thermally 
conductive substrate is given. Next, after [ which cooled the record medium with 
the cooling means ] making it color completely, the 1st heating energy made into 
the small decolorization condition of energy rather than the 2nd heating energy to 
the non-image section of a record medium with the 2nd heating means which 
consists of two or more heating elements is given. Rewriting of the visible image 
in which a miniaturization and low-pricing of a recording device are possible 
enlarges [ the effectiveness of alteration prevention ] from this. 
[001 1] In order to attain the above-mentioned purpose, the recording device of 
this invention A conveyance means to convey a record medium with the larger 
heating energy made into a coloring condition than the heating energy which a 
coloring condition and a decolorization condition change with control of heating 
energy reversibiy, and is made into a decolonization condition, The 1st heating 
means made to color completely by giving the heating energy made into a 
coloring condition to the above-mentioned record medium which is formed by the 
exoergic resistor of the thin film thru/or thick film formed on the thermally 
conductive substrate, and is conveyed by the above-mentioned conveyance 
means, The 2nd heating means which gives the heating energy made into the 
small decoioiization condition of energy rather than the heating energy made into 
the above-mentioned coloring condition at the non-image section according to 
the image recorded to the above-mentioned record medium which consisted of 
two or more heating elements, and was completely colored by the heating means 
of the above 1st, counting which carries out counting of the number of pixels 



made into a decolonization condition - a means and this counting - counting by 
the means -- it has the control means controlled to change the heating energy 
made into the elimination condition given by the heating energy of the above 2nd 
based on a result. As for this invention, by the configuration mentioned above, 
rewriting of the visible image in which a miniaturization and low-pricing of a 
recording device are possible enlarges [ the effectiveness of alteration 
prevention ]. 

[0012] In order to attain the above-mentioned purpose, moreover, the record 
approach of this invention As opposed to the record medium which requires 
energy with the 2nd bigger heating energy made into a coloring condition than 
the 1st heating energy which a coloring condition and a decolorization condition 
change with control of heating energy reversibly, and is made into a 
decolorization condition The above-mentioned record medium is made to color 
completely by giving the 2nd heating energy for coloring. According to the image 
recorded to this above-mentioned record medium colored completely, the 1st 
heating energy made into a decolorization condition smaller than the heating 
energy of the above 2nd is given to the non-image section. The 3rd heating 
energy made into the condition smaller than the heating energy of the above 1st 
of not decolorizing is given to the image section. Rewriting of the visible image in 
which a miniaturization and low-pricing of a recording device are possible 
enlarges [ the effectiveness of alteration prevention ] from this. 
[0013] In order to attain the above-mentioned purpose, moreover, the record 
approach of this invention As opposed to the record medium which requires 
energy with the 2nd bigger heating energy made into a coloring condition than 
the 1st heating energy which a coloring condition and a decolorization condition 
change with control of heating energy reversibly, and is made into a 
decolorization condition By giving the 2nd heating energy for coloring, the above- 
mentioned record medium is made to color completely, and the heating energy of 
the above 1st changed according to the number of pixels which performs 
decolorization heating is given to the non-image section according to the image 



recorded to this above-mentioned record medium colored completely. Rewriting 
of the visible image in which a miniaturization and low-pricing of a recording 
device are possible enlarges [ the effectiveness of alteration prevention ] from 
this. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 1st of this 
invention is explained to a detail referring to a drawing. Drawing 1 shows an 
outline configuration in cross section about the important section of the recording 
device of this invention, the conveyance roller pair which conveys inside 
equipment the record medium 1 with which this recording device is supplied -- 
with 10 The heating element head 11 which contacts the record medium 1 
conveyed and performs complete record of a visible image to a record medium 1 , 
The forced-cooling section 12 which contacts the record medium 1 conveyed and 
coois the whole surface of a record medium 1 , and the thermal head 13 which 
contacts the record medium 1 conveyed and eliminates the non-image section to 
a record medium 1 are formed. 

[0015] moreover, the heating element head 1 1 , the forced-cooling section 12, 
and a thermal head 13 are alike across the conveyance way of a record medium 
1 , respectively, and the platen roller 14 which pushes and conveys a record 
medium 1 prepares in the location which counters - having - a conveyance 
roller pair - the record medium 1 conveyed is detected in the conveyance 
direction upstream of 10, and the timing sensor 15 for generating the timing 
recorded on a record medium 1 is formed. 

[0016] thus if a record medium 1 is supplied to the constituted recording device 
- a conveyance roller pair - 10 conveys inside equipment and the heating 
element head 1 1 performs complete record of a visible image to a record 
medium 1 based on the timing generated from the detection result of the timing 
sensor 15. Next, the forced-cooling section 12 cools the whole surface of the 
record medium 1 recorded completely, and eliminates the non-image section by 
the thermal head 13. 



[0017] Next, the configuration of a record medium 1 is explained using drawing 2 , 
Drawing 2 shows the important section configuration of a record medium 1 in 
cross section, the front-face top of the base material 2 of the configuration 
formed by resin, such as polyethylene phthalate (PET), as shown in drawing 2 - 
the reversible heat-sensitive recording layer 3 - laminating formation of the 
protective layer 4 is carried out further at sequence. It is constituted by the color 
agent mainly called a leuco color and the developing/reducing reagent which 
reacts with this leuco color and heating, and is made to color, or carries out 
subtractive color, and if it cools quickly, it will be in a coloring condition, and after 
heating and changing a leuco color and an reversible developer into a melting 
condition, if heating and after [ melting ] gradual cooling of the reversible heat- 
sensitive recording layer 3 are carried out, it will be in a decolorization condition. 
Moreover, it is possible to make it change with the differences in the heating 
energy to give to two conditions, a coloring condition and a decolorization 
condition, (for example, JapanHardcopy 96, lilac ITABURU record, P65 (1996)). 
[0018] Record of the record medium 1 shown in drawing 2 and an elimination 
property are explained using drawing 3 . P rawing 3 shows the recording 
characteristic by the thermal head of the resolution of 8 dots (heater element) / 
mm. As shown in drawing 3 , the heating energy which gives an axis of ordinate 
to image concentration and gives an axis of abscissa to a record medium is 
shown. Moreover, a drawing middle point line shows the concentration change 
when giving heating energy to the record medium 1 of an initial state which has 
not colored yet, and the continuous line shows the concentration change when 
giving heating energy which is decolorized to the record medium 1 made to color 
once. 

[0019] If it passes over a certain part, it is begun again for image concentration to 
become low, and to come to color a discharge as it is set with heating energy 
lower than coloring and raises heating energy from the lower one gradually so 
that the concentration change property of coloring in drawing and a discharge 
may show. The heating energy in the decolorization condition that image 



concentration becomes the lowest is about 0.8 mJ/dot, and is the heating energy 
which can be enough heated by the thermal head of the resolution of 8 dots 
(heater element) / mm. On the other hand, the heating energy to which image 
concentration becomes the highest in the state of coloring is about 1.6 mJ/dot, 
and in the thermal head, since this heating energy is insufficient, it is coloring 
using the coloring means of the dedication mentioned later. 
[0020] Next the heating element head 11 is explained using drawing 4 thru/or 
drawing 5 . Drawing 4 shows the superficial configuration of the heating element 
head 1 1 , and drawing 5 shows the cross-section-configuration from [ of drawing 
4 1 A-A, That is, as shown in drawing 4 , this heating element head 1 1 forms thin 
film exoergic resistor 11b formed in band-like by 20 micrometers in width of face 
of 1mm, and thickness in the location from which it separated from the core with 
a thickness of 1mm on ceramic substrate 11a, and forms electric supply 
electrode 11c in those both ends. Furthermore, as shown in drawing 5 , while 
improving front-face nature, in order to give abrasion resistance etc., the 
configuration which carried out covering formation of the 11d of the protective 
coats which consist of glass ceramics on the front face except electric supply 
electrode 11c is accomplished. And by supplying necessary power to the heating 
element head 1 1 , exoergic resistor (thin film exoergic resistor) 1 1b is made to 
generate heat, and it has the function to give recordable heat energy to the 
record medium 1 which moves while contacting the 11th page of a heating 
element head. 

[0021] The forced-cooling section 12 is explained using drawing 6 . Drawing 6 is 
the perspective view showing the forced-cooling section 12 roughly. As shown in 
drawing 6 , the forced-cooling section 12 consists of metals 21 , such as thermally 
conductive good copper, and two or more Peltier devices 22 which make a metal 
21 cool are formed in the side face. Peltier device 22 is a thermoelectron cooling 
component as everyone knows, and it is attached so that it may become the heat 
dissipation [ field / in which Peltier device 22 is formed / of a metal 21 ] side by 
the endoergic side and other fields. The heat from a heat dissipation side is 



emitted to outside the plane by the fan who does not illustrate. And by supplying 
a predetermined direct current to Peltier device 22, a metal 21 is made to coo! 
and the record medium 1 which moves while contacting the 21st page of a metal 
is cooled. 

[0022] In order to make a record medium 1 color, after heating by the heating 
element head 11 , it is necessary to cool quickly. Then, the relation of the 
distance L between the forced-cooling sections 12 shown in the heating element 
head 1 1 shown in drawing 4 and drawing 6 is explained using drawing 7 , The 
result of having experimented in whether drawing 7 having changed the distance 
between the bearer rate of a record medium 1 , and the heating element head 1 1 
and the forced-cooling section 12, and the record medium 1 having colored it is 
shown. An axis of abscissa shows the bearer rate V of a record medium 1 
(mm/sec), and the axis of ordinate shows distance [ between the heating element 
head 11 and the forced-cooling section 12 ] L (mm). And it is the field which the 
part of the linear bottom colors, and is the field which the linear bottom does not 
color. St is the case where coloring conditions fill L(mm) <=0.8(sec) *V (mm/sec) 
from this experimental result, 

[0023] Next, the control section for realizing rewriting record actuation of a visible 
image is explained using drawing 8 . As shown in drawing 8 , CPU (central 
processing unit)30 is carrying out unitary management of the whole actuation 
through the input/output interface (I/O) 31. ROM32 has memorized beforehand 
setting data, such as image data which records the bearer rate which conveys a 
record medium 1 , and a visible image, and sets up each actuation by calling to 
RAM33 if needed, moreover, the heating element head drive circuit 34 which 
drives the heating element head 1 1 through 1/031, the thermal head drive circuit 
35 which drives a thermal head 13, the Peltier device drive circuit 36 which drives 
Peltier device 22, and a conveyance roller pair - the conveyance motorised 
circuit 38 which drives the conveyance motor 37 made to rotate 10, and the 
timing sensor 15 are connected. 

[0024] If the record medium 1 with which the timing sensor 15 is supplied first is 



detected by such control configuration, a detection signal will be sent to CPU30. 
In CPU30, it is beforehand read from ROM32 and a conveyance initiation 
command is outputted to the conveyance motorised circuit 38 based on the 
bearer rate data set as RAM33. then, it drives at the rate to which the 
conveyance motor 37 was set beforehand - having - a conveyance roller pair -- 
a record medium 1 is conveyed at the rate of predetermined by carrying out the 
rotation drive of 10. Moreover, by counting time amount from the time of the 
timing sensor 15 detecting a record medium 1 , CPU30 generates a record 
actuation timing signal, and outputs an operating command to the heating 
element head drive circuit 34 and the thermal head drive circuit 35, respectively. 
Moreover, the Peltier device drive circuit 36 supplies a direct current to Peltier 
device 22. 

[0025] Next, the energization pulse which drives the heating element head 1 1 by 
the heating element head drive circuit 34 is explained using drawing 9 . drawing 
9 shows the energization pulse (enable signal) which energizes the heating 
element head 11 (a signal a low - active). If the timing sensor 15 detects the 
conveyed record medium 1 as shown in drawing 9 , energization of the heating 
element head 1 1 will be started. And before a record medium 1 reaches the 
heating element head 1 1 , the fixed energization pulse (C) which carried out 
continuation energization to the temperature to which the temperature of the 
heating element head 1 1 can change a feuco color and an reversible developer 
into a melting condition, and continued (B) and after that is impressed to the 
heating element head 1 1 , and the temperature is maintained. 
[0026] Next, the energization pulse which drives a thermal head 13 by the 
thermal head drive circuit 35 is explained using drawing 10 . drawing 10 shows 
the energization pulse (enable signal) which energizes a thermal head 13 (a 
signal a low - active). Suppose no energizing, in performing pulse energization 
when performing a pulse drive within an one-line record period and performing 
decolorization printing, as shown in drawing 10 . and not performing 
decolorization printing. 



[0027] Next, the rewriting record actuation which rewrites the visible image of a 
record medium 1 by the heating element head 11, the forced-coo! ing section 12, 
and the thermal head 13, and is recorded is explained using drawing 1 1 . 
Drawing 11 shows typically signs that the visible image of a record medium 1 is 
rewritten by the heating element head 11 , the forced-cooling section 12, and the 
thermal head 13. As shown in drawing 1 1 , a record medium 1 is conveyed in the 
direction of arrow-head D, and the exoergic resistor train 43 of exoergic resistor 
1 1 b of the heating element head 11, the forced-cooling section 12, and the Rhine 
mold thermal head 13 is allotted sequentialfy from the conveyance upstream 
(drawing Nakashita). And the record medium 1 with which a visible image called 
an alpha character "L" is recorded is conveyed, and signs that it is rewritten by 
the alpha character "T" are shown. 

[0028] After exoergic resistor 11b receives coloring heating, the alpha character 
"L" {a slash shows among drawing) which is the existing image recorded on the 
record medium 1 is completely recorded, when cooled quickly by the forced- 
cooling section 12. Next, among the images recorded completely, decoiorization 
heating is carried out alternatively and the part (exoergic resistor train 43 shown 
by striping among drawing) corresponding to the tooth-space dot which does not 
form the alphabet "T" by the exoergic resistor train 43 will be in an elimination 
condition. That is, since a part for the record layer which is not heated by the 
exoergic resistor train 43 is held as it is, the alphabet "T" shown in the slash 
section is recorded. 

[0029] As explained above, with the gestalt of the 1st operation The thin film 
formed on the thermally conductive substrate to the lilac ITABURU record 
medium which made the leuco color the source of coloring, Or after the 1st 
heating means formed by the exoergic resistor of a thick film performs complete 
record heating, it is made to cool completely with a forced-cooling means, and 
the record image is formed by performing elimination heating after that with the 
2nd heating means {thermal head) which consists of two or more heating 
elements. For this reason, in a thermal head, since heating energy is insufficient, 



even if elimination is possible, record is impossible, and it is effective in an 
alteration becoming difficult since record is impossible even if elimination is 
possible in hot stamping or a heating roller, since heat capacity is large. 
[0030] Moreover, if the bearer rate of the image recording medium 1 is set to V, it 
will become possible by making distance L between the 1st heating means and a 
forced-cooling means below into 0.8(sec) *V (mm/sec) to obtain sufficient 
coloring concentration. 

[0031] in addition, with the gestait of implementation of the above 1st, although 
exoergic resistor 11b of the heating element head 1 1 was formed in the thin film, 
you may be a thick film and it is not limited to the configuration thru/or structure. 
Moreover, the energization approach of being in charge of record may not be 
restrained by DC pulse drive, either, and AC drive is sufficient as it. Moreover, 
the same effectiveness is acquired even if it constitutes the heat of the heat 
exchanger which exchanges the heat of a metal 21 for a room temperature also 
about the forced-cooling member 12, and a heat exchanger from a radiation fin 
which radiates heat. 

[0032] Next, the gestait of operation of the 2nd of this invention is explained to a 
detail. When filling with the gestait of the 1st operation the coloring conditions 
stated with the gestait of the 1st operation about the distance L between the 
heating element head 11 and the forced-cooling section 12, the point that the 
coloring concentration of a record medium 1 was fully obtained was described. 
Next, the approach enough acquired also about decolorization concentration is 
explained as a gestait of the 2nd operation. That is, elimination concentration 
may change with the differences in the number of pixels which performs 
decolorization heating depending on the thermal head to be used. 
[0033] It connects with the driver to which one side of each exoergic resistor 
corresponds, respectively, and the genera! thermal head serves as a direct drive 
turntable with which another side of an exoergic resistor is connected to a DC 
power supply in common. In order that this direct drive turntable may wire 
connection with the driver of exoergic resistor total (for example, the gestait of 



this operation 448 pieces), and the same number, and the connection exoergic 
resistor total (448 pieces) and by the side of a DC power supply in a very narrow 
tooth space, a thin metal pattern and a thin wire are used. Although these thin 
metal pattern and a wire are conductors, they have resistance slightly, and the 
resistance r between an exoergic resistor side and a DC power supply side may 
be unable to disregard them especially. The impression power P of the exoergic 
resistor in consideration of this resistance r and the heating energy E consist of 
the following formula. 

[0034] P= (Vh-Vds-Vr) 2-/RhE(mJ/dot) =P*t - here, for applied voltage and Vds, 
the descent electrical potential difference of a driver and Vr are [ Vh / a head 
average resistance and t of an exoergic resistor, the descent electrical potential 
difference between DC power supply sides, and Rh ] the pulse impression time 
amount in the period of 1 pixel (ms). 

[0035] An exoergic resistor and the descent electrical potential difference Vr 
between DC power supply sides become large in proportion to the current which 
flows from a DC power supply side to an exoergic resistor. That is, since the 
current which flows from a DC power supply side decreases so that there are few 
exoergic resistors to drive, an exoergic resistor and the descent electrical 
potential difference Vr between DC power supply sides become small. 
Conversely, since the current which flows from a DC power supply side 
increases so that there are many exoergic resistors to drive, an exoergic resistor 
and the descent electrical potential difference Vr between DC power supply sides 
become large. For this reason, the impression power P of an exoergic resistor 
and the heating energy E will decrease, so that there are many exoergic resistors 
to drive. In addition, to the resistance r between an exoergic resistor side and a 
DC power supply side, when the resistance of an exoergic resistor is sufficiently 
large, it does not generate, but this phenomenon is generated, so that the 
resistance of an exoergic resistor is small. 

[0036] Next, using drawing 12 , the effect of the elimination property on [ when 
the impression power P of an exoergic resistance resistor and the heating energy 



E decrease j is explained, so that there are many exoergic resistors which were 
mentioned above and which are driven. The heating energy which gives an axis 
of ordinate to image concentration and gives an axis of abscissa to a record 
medium is shown, For example, if the heating energy of a thermal head 13 is set 
as E2 so that it may be in the decolorization condition that image concentration 
becomes the lowest where ail pixel drives of the exoergic resistor are carried out, 
in 1 pixel with few exoergic resistors to drive, heating energy will increase to E3 
and image concentration will become high. That is, since the heating energy of 
an exoergic resistor changes between E2-E3 and the image concentration of a 
decolorization condition changes with the differences in the number of exoergic 
resistors to drive in connection with this, decolorization concentration does not 
become homogeneity. 

[0037] draw ing 13 shows the energization pulse (enable signal) which drives the 
thermal head 13 at the time of recording the decolorization concentration 
mentioned above on homogeneity by the thermal head 1 3 (a signal a iow - 
active). In dr awing 1 3 , there are two energization pulses in a 1 -pixel record 
period, when decoiorizing a record medium 1, the 1st and the 2nd pulse are used, 
and when not decolorizing (non-decolorizing printing), the 1st pulse is used. Here, 
the heating energy at the time of using the 1st and the 2nd pulse is set as the 
heating energy E2 used as the maximum decolorization concentration shown in 
drawing 12 , Moreover, the heating energy at the time of using the 1st pulse is 
set as the heating energy E1 of extent which is shown in drawing 12 and which is 
not decolorized. Moreover, the 1st pulse width t1 and the 2nd pulse width t2 are 
equal, using such an energization pulse - for example, fluctuation of the heating 
energy the case where all pixel drives are carried out, and at the time of driving 1 
pixel becomes smali sharply with 2:1 by this drive approach to having been 448:1 
by the conventional drive approach (how not to drive at the time of un- 
decolorizing). For this reason, change of the decolorization concentration by the 
difference in the number of exoergic resistors to drive decreases, and more 
uniform elimination can be performed. 



[0038] Drawing 14 indicates the configuration of the periphery to be the thermal 
head drive circuit 35 which generates the thermal head energization pulse of 
drawing 13 and drives a thermal head 13. As shown in drawing 14 two data of 
the image data 44 which shows a visible image (Records Department), and the 
mask data 45 in which the whole field is shown are inputted into the thermal head 
drive circuit 35. Elimination / unblanking data origination section 46 into which 
these two data are inputted are processed to the data with which both the 
elimination section and the unblanking section are intermingled. That is, the part 
with which image data 44 and mask data 45 do not lap serves as elimination data, 
and image data 44 turns into unblanking data. 

[0039] Next, elimination / unblanking data created in elimination / unblanking data 
origination section 46 are sent to elimination / unblanking pulse data operation 
part 47, and is changed into the pulse for decolorization and the pulse for un- 
decolorizing as shown in drawing 13 . And the pulse for decolorization and the 
pulse for un-decolorizing are sent to the driver 48 of a thermal head 13, and the 
exoergic drive of the exoergic resistor train 43 is carried out by the drive 
approach as shown in drawing 13 . 

[0040] As explained above, since fluctuation of the heating energy of a thermal 
head becomes small even if the number of pixels eliminated by performing 
unblanking heating to the image section alternatively according to the image 
recorded by the thermal head with heating energy lower than elimination heating 
to the non-image section and elimination heating changes, thereby with the 
gestait of the 2nd operation, elimination concentration serves as homogeneity. 
[0041] Next, the gestait of the 3rd operation explains how to amend change of 
decolorization concentration with high precision than the drive approach 
explained in full detail with the gestait of the 2nd operation to a detail, drawing 15 
shows the energization pulse (enable signal) which drives a thermal head 13 (a 
signal -- a low active). In drawing 15 , there are seven energization pulses in a 
1 -pixel record period, and there are the 2nd to the 1st pulse which has the pulse 
width of t1 , and the 7th pulse from which pulse width differs in the time amount of 



12, respectively. The 1st pulse is a basic pulse of a decolorization energization 
pulse, and the 2nd to the 7th pulse is used in order to amend the heating energy 
which changes with the differences in the number of exoergic resistors. And the 
ratio of the pulse width from the 2nd to the 7th was set to 1 :2:4:8; 16:32, 
[0042] in order that the applied voltage P of an exoergic resistor may specifically 
decrease most as mentioned above when the numbers of exoergic resistors to 
drive are all pixels, a decolorization energization pulse makes heating energy 
max using all the pulses from the 1st to the 7th. Since there is least reduction of 
the applied voltage P of an exoergic resistor when the number of exoergic 
resistors to drive is the minimum 1 pixel, a decolorization energization pulse 
makes heating energy min only using the 1st pulse. And when the number of 
pixels to drive is from the minimum 1 pixel before the maximum number, 
whenever the number of drive pixels increases by 7 pixels, the amendment pulse 
is made to increase from the one where width of face is larger one [ at a time ], 
and 64 kinds of amendments are performed. 

[0043] Dr awing 16 indicates the configuration of the periphery to be the thermal 
head drive circuit 35 which generates the thermal head energization pulse of 
drawing 15 , and drives a thermal head 13. As shown in drawing 16 , two data of 
the image data 44 which shows a visible image (Records Department), and the 
mask data 45 in which the whole field is shown are inputted into the thermal head 
drive circuit 35. In the elimination data origination section 51 of the thermal head 
drive circuit 35, it is processed from these two input data to elimination data. That 
is, the part with which image data 44 and mask data 45 do not lap serves as 
elimination data. 

[0044] Next, the elimination data created in the elimination data origination 
section 51 are sent to the elimination data counter 52, and the number of 
elimination data counts them. And the counted elimination data of the number of 
elimination data and the elimination data origination section 51 are sent to the 
blanking pulse data operation part 53, and it is changed into the pulses 1-7 for 
decolorization as shown in drawing 15 , And the pulse for decolorization is sent 



to the driver 48 of a thermal head 13, and the exoergic drive of the exoergic 
resistor train 43 is carried out by the drive approach as shown in drawing 1 5 . 
[0045] As explained above, since the heating energy of a thermal head serves as 
abbreviation regularity even if the number of pixels eliminated by changing 
elimination heating energy according to the number of pixels which performs 
elimination heating by the thermal head changes, thereby with the gestait of the 
3rd operation, elimination concentration serves as homogeneity. 
[0046] Next, the gestait of operation of the 4th of this invention is explained to a 
detail. If the coloring conditions stated with the gestait of the 1st operation about 
the distance L between the heating element head 11 and the forced-cooling 
section 12 are fulfilled, the coloring concentration of a record medium 1 will fully 
be obtained. The decolorization concentration of a record medium 1 is enough 
obtained by homogeneity by the drive approach stated with the gestait of the 2nd 
thru/or the 3rd operation also about decolorization concentration. However, it is 
necessary to detach the equipment configuration top distance L to some extent, 
and how to acquire the same effectiveness even in such a case is explained as a 
gestait of the 4th operation in the 1st operation gestait. 
[0047] Drawing 17 measures how the concentration which it was made to cool 
quickly in the forced-cooling section 12, and the record medium 1 colored 
changes with the Macbeth concentration meter, after impressing heating energy 
with the heating element head 1 1 , when distance L between the heating element 
head 11 and the forced-cooling section 12 is lengthened gradually. Since 
distance L is cooled quickly when, and the ieuco color and reversible developer 
in a record medium 1 are in a melting condition as shown in drawing 17 , coloring 
concentration is fully obtained. However, since it is cooled quickly once gradual 
cooling is carried out, when the ieuco color and reversible developer in a record 
medium 1 are in a melting condition so that distance L becomes long, image 
concentration falls. 

[0048] Moreover, if the part to which image concentration fell is expanded, as 
shown in drawing 18 , it consists of two colored conditions, a part (a round-head 



grid shows among drawing), and a non-colored part. Sufficient coloring 
concentration can be obtained by next making the part which is not colored 
[ this ] color by the thermal head 13. 

[0049] drawing 19 shows the energization pulse (enable signal) which drives the 
thermal head 13 at the time of making the non-colored part mentioned above 
color by the thermal head 13 (a signal - a low - active). As shown in drawing 19 , 
there are two energization pulses in a 1 -pixel record period, when making the 
non-colored section of a record medium color, the 1st and the 2nd pulse are 
used, and in decolorizing, it uses the 1st pulse. 

[0050] Next, rewriting actuation of the visible image of the record medium 1 by 
the heating element head 1 1 and the forced-cooling section 12 by the approach, 
and the thermal head 13 of drawing 19 is explained using drawing 20 , Drawing 
20 shows typically signs that the visible image of a record medium 1 is rewritten 
by the heating element head 1 1 , the forced-cooling section 12, and the thermal 
head 13. Explanation is omitted about the same part as drawing 11 . As shown in 
drawing 20 , when the alpha character "L" (a slash shows among drawing) which 
Is the existing image recorded on the record medium 1 is cooled quickly by the 
forced-cooling section 23 once gradual cooling of it is carried out after it receives 
coloring heating by exoergic resistor 11b, the whole surface is recorded by 
middle concentration. 

[0051] Next, among the images recorded by whole surface middle concentration, 
coloring heating of the part (exoergic resistor train 43 shown with the slash 
among drawing) corresponding to the dot which forms the alphabet "T" by the 
exoergic resistor train 43 is carried out alternatively, and the image of a record 
medium 1 will be in the record condition of sufficient coloring concentration. 
Moreover, decolorization heating is carried out alternatively and the part 
(exoergic resistor train 43 shown by striping among drawing) corresponding to 
the tooth-space dot which does not form the alphabet "T" by the exoergic resistor 
train 43 will be in an elimination condition. That is, since the part recurrence color 
heating was carried out [ the part ] by the exoergic resistor train 43 is recorded 



and the part by which decolonization heating was carried out is eliminated, the 
alphabet T" shown in the slash section is recorded. 
[0052] As explained above, with the gestae of the 4th operation The thin film 
formed on the thermally conductive substrate to the lilac ITABURU record 
medium which made the leuco color the source of coloring, Or after the 1st 
heating means formed by the exoergic resistor of a thick film performs complete 
record heating, It is made to cool completely with a forced-cooling means, and 
the record image is formed by performing record heating and elimination heating 
alternatively according to the image recorded after that with the 2nd heating 
means (thermal head) which consists of two or more heating elements. For this 
reason, even if it is the case where the distance L between the 1st heating 
means and a forced-cooling means exceeds 0.8(sec) *V (mm/sec), the same 
effectiveness as the gestalt of the 1st operation can be acquired. Moreover, it 
becomes possible to fill enough both coloring concentration and decoiorization 
concentration by applying the energization pulse of drawing 13 and drawing 15 
which were described in the gestalt of the 2nd thru/or the 3rd operation to the 1st 
pulse for decoiorization of the energization pulse shown in drawing 19 . 
[0053] 

[Effect of the Invention] according to [ as explained above ] this invention 
rewriting record of the visible image with the large and effectiveness of alteration 
prevention in which a miniaturization and low-pricing of a recording device are 
possible - it can carry out. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing having shown the outline configuration in cross section 
about the important section of the recording device of this invention. 



[Drawing 2) Drawing having shown the important section configuration of a 
record medium 1 in cross section. 

[ Drawing 3 ] Drawing having shown the recording characteristic by the thermal 
head of the resolution of 8 dots {heater element) / mm, 

[Drawing 4] Drawing showing the superficial configuration of the heating element 
head 11. 

[ Drawing 5] Drawing showing the cross-section-configuration from [ of d rawing 4 } 
A-A. 

[Drawing 6] The perspective view showing the forced-cooling section 12 roughly, 
[Drawing 7] The experimental result which shows whether the bearer rate of a 
record medium 1 and the distance between the heating element head 1 1 and the 
forced-cooling section 12 were changed, and the record medium 1 colored. 
[Drawing 8| The control-block Fig. for realizing rewriting record actuation of a 
visible image. 

[Drawing 9] Drawing explaining the energization pulse (enable signal) which 
energizes the heating element head 11 

[Drawing 10] Drawing explaining the energization pulse (enable signal) which 
energizes a thermal head 13. 

[Drawing 11] The 1st by which the visible image of a record medium 1 is rewritten 
by the heating element head 1 1 , the forced-cooling section 12, and the thermal 
head 13 Drawing showing the situation of the gestalt of operation typically. 
Ifi^lHQ.l?] Drawing explaining the effect of the elimination property on [ when 
the impression power P of an exoergic resistance resistor and the heating energy 
E decrease, so that there were many exoergic resistors to drive j. 
[Drawing 13] Drawing showing the energization pulse which drives the thermal 
head 13 at the time of carrying out non-decolorizing heating of the non- 
decolorizing part of an image by the thermal head 13. 

[Drawing 14] Drawing which explains the configuration of the periphery to be the 
thermal head drive circuit 35 which generates the thermal head energization 
P u!se of drawing 13 , and drives a thermal head 13, 



[Drawing 15] Drawing showing the gestalt of the operation of the 3rd of an 

energization pulse (enable signal) which drives a thermal head 13. 

(Drawing 16] Drawing which explains the configuration of the periphery to be the 

thermal head drive circuit 35 which generates the thermal head energization 

P u!se of drawing 15 , and drives a thermal head 13, 

[Drawing 17] The measurement result of having measured how the coiored 

concentration having changed when distance L between the heating element 

head 1 1 and the forced-cooling section 12 is lengthened gradually with the 

Macbeth concentration meter. 

[Drawing 18] Drawing which expanded typically the part to which image 
concentration fell as a result of coloring record. 

[Drawing 19] Drawing showing the energization pulse which drives the thermal 
head 13 at the time of making the non-colored part of an image color by the 
thermal head 13. 

[Drawing 20] Drawing where the visible image of a record medium 1 is rewritten 
by the heating element head 1 1 , the forced-cooling section 12, and the thermal 
head 13 and in which showing the situation of the gestalt of the 4th operation 
typically. 

[Description of Notations] 

1 Record Medium 

2 Base Material 

3 Reversible Heat-sensitive Recording Layer 

4 Protective Layer 

10 Conveyance Roller Pair 

1 1 Heating Element Head 

12 Forced-Cooling Section 

13 Thermal Head 

14 Platen Roller 

15 Timing Sensor 
21 Metal 



22 Peltier Device 

43 Exoergic Resistor Train 
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